Abstract. This paper examines gender differences in optimism about the economy. We measure optimism using Swedish survey data in which respondents stated their beliefs about the country's future economic situation. We argue that this measure of optimism is preferable to common measurements in the literature since it avoids confounding individuals' economic situation with their perception of the future and it can be compared to economic indicators. In line with previous research, we find that men are more optimistic than women; however, men are also more prone to be wrong in their beliefs about the future economic situation.
Introduction
Optimism about the economy is a double-edged sword: at its most beneficial, it may serve to encourage valuable investments, and, as a consequence, economic growth. However, excessive optimism may result in herd behavior, with the potential to encourage larger economic fluctuations and the creation of economic bubbles. We employ a detailed dataset to examine gender differences in optimism regarding the Swedish economy.
Previous research has shown that men are more optimistic than women on such varied issues as the risks of nuclear war (Gwartney-Gibbs and Lach 1991), online purchases (Garbarino and Strahilevitz 2004) , and relationship survival (Srivastava et al. 2006 ). To our knowledge, however, there is only one previous study by Jacobsen et al. (2014) that focuses on gender differences in optimism about the general economic situation. As far as we know, our study is the first to assess whether men are correct in their more optimistic beliefs, and the first to examine whether the gender differences persist in response to more information on the economy.
Our conception of optimism can be defined as the relative expectation about the future at a given point in time. In line with Jacobsen et al. (2014) , we operationalize this definition based on survey respondents' beliefs about whether the economy one year from now will improve or worsen relative to today.
In the literature, optimism is often defined as a bias: the difference between a person's expectation about a specific event and the outcome that follows (Armor and Taylor 2002) . The outcome in question typically pertains to the individual, making this type of optimism difficult to distinguish from overconfidence, a term with which it is sometimes used synonymously (Barber and Odean 2001) . In addition, this type of optimism appears to be related to success in the professional domain (Johnson and Fowler 2011; Puri and Robinson 2007) . Another definition is dispositional optimism, which can be described as generalized positive outcome expectancy (Carver, Scheier, and Segerstrom 2010; Angelini and Cavapozzi 2017) . It is usually assessed through statements such as, 'I'm a believer in the idea that "every cloud has a silver lining"' (Scheier, Carver, and Bridges 1994) .
Unlike optimism bias, our definition of optimism focuses on a non-individual outcome, namely, the future economic situation of Sweden. Unlike dispositional optimism, it focuses on a concrete situation rather than a general outlook on life. Advantages of this definition are that (i) it avoids confounding individuals' economic situation with their perception of the future, and that (ii) it makes it possible to compare beliefs about the future to outcomes, measured by economic indicators.
The data reveal that, overall, women are less optimistic than men regarding the Swedish economy. This result may be explained by our finding that men seem more prone than women to make forecast errors. However, the gender differences in optimism disappear in times of economic crises. This convergence in optimism correlates with more news coverage on the economy. A plausible explanation for this, we argue, is the different ways in which good and bad information is processed by men and women.
Gender and optimism
We employ data from a monthly survey (Konjunkturbarometern) by the National Institute of Economic Research (NIER), a Swedish government agency. The survey asks respondents about their beliefs regarding their own economic situation now and in the future, and the economic situation of Sweden now and in the future with regard to general economic conditions, unemployment and inflation. The dataset contains background variables such as income, education, occupation, age, and household status (see Table A1 ) and covers 309,344 respondents over the period 1996-2018.
All survey questions related to economic beliefs have a similar structure. In questions about the future, the respondent is asked to compare the situation 12 months from now to that of today, with answers given on a five-point rating scale (1 'much worse', 2 'worse', 3 'same', 4 'better', 5 'much better'). Answers to the question about future unemployment have a similar five-point rating scale (1 'large increase', 2 'small increase', 3 'same', 4 'small decrease', 5 'large decrease'). Importantly, we can control for how people's view of their own situation affects their beliefs about the Swedish economy. Figure 1 shows the distribution of beliefs about future unemployment and the future economic situation in Sweden 1996-2018, taking gender into account. According to both measures, women have less optimistic beliefs regarding the future than men, in line with previous evidence (e.g., from the United States (Jacobsen et al. 2014) ). Note: On the left, the variable is beliefs about future unemployment in 12 months compared to today. On the right, the variable is beliefs about the individual's future economic situation in 12 months compared to today. Number of observations are 309,344.
The gender differences persist when these measures are used as outcome variables in ordered logistic regressions while controlling for background variables as well as beliefs about the individual's own economic situation in Table 1 (for an extended version reporting coefficients   for all covariates, see Table A2 ). In the simplest models (I) and (IV), the full sample of 309,344 individuals is used. The inclusion of additional covariates in models (II) and (V) reduces the sample size to 269,511, and the inclusion of the inflation error variable in models (III) and (VI) further reduces the sample to 245,447 individuals. Note: Odds ratios from ordered logistic regressions. In columns (I)-(III), the dependent variable is belief about the economic situation in Sweden 12 months from now compared to today economic situation in Sweden today compared to 12 months ago, whereas in (IV)-(VI) it is belief about the unemployment rate in Sweden 12 months from now compared to today. In both cases, the dependent variable is ordered from 1 (much worse/large increase) to 5 (much better/large decrease). All estimations include year-month fixed effects. Estimated coefficients for additional covariates can be found in Table A2 . Robust standard errors clustered by months in parentheses. *** p<0.01, ** p<0.05, * p<0.1
The estimated odds ratios indicate that men have 1.30-1.35 higher odds than women of giving an optimistic response about the future economic situation and 1.20-1.25 higher odds of giving an optimistic response about the future unemployment level. The gender differences persist in multinomial logistic regressions (Table A3) , as well as OLS regressions (Table A4) Table A6 ), together with the same set of covariates as before, the results confirm the existence of gender differences in terms of being informed about the inflation rate. Men appear to have a more accurate perception about the current inflation rate. However, when the sample is reduced to include only individuals whose response were within a range of 2 percentage points of the correct answer, and including additional covariates, the gender differences disappear. This indicates that, once we exclude outliers, there appear to be no difference in how well-informed women and men are about the economy.
The regressions in Table 1 control for a person's own economic situation. Our definition of optimism focuses on a non-individual outcome, and by including beliefs about one's own situation we can further control for variation that pertains to the individual and hence avoid confounding individuals' economic situation with their perception of the future. On average the respondents are more optimistic about their own situation than they are about the Swedish economy ( Figure A1 ).
We proceed by using the most saturated model in columns (III) and (VI) of Table 1 to estimate the marginal effects of being male versus being female, where all covariates are held constant at their means. The conditional marginal effects for each of the outcome categories are plotted in Figure A2 in the Appendix, and are statistically significant in all cases. However, both men and women are more likely to answer 'same' than any of the other alternatives on the five-point rating scale. It is therefore useful to relate the marginal effects to the size of the predicted probabilities. This semi-elasticity, i.e., proportional difference in probability between men and women for each outcome category, is presented in Figure 2 . Being a man increases the probability of answering that the future economy will be 'much better' with 25 percent, and lowers the probability of answering 'much worse' with a similar level. Similarly, being a man increases the probability of answering that we will see a 'large decrease' in unemployment with 20 percent, and lowers the probability of answering 'large increase' with a similar level. Table 1 . On the left, the outcome variable is beliefs about future unemployment in 12 months compared to today. On the right, the outcome variable is beliefs about the individual's future economic situation in 12 months compared to today. All covariates are held constant at their means. Vertical lines refer to a 95% confidence interval. Number of observations are 245,447.
To examine whether men are correct in being more optimistic about the economy, we create three measures of forecast errors in which we measure deviations in future GDP growth or unemployment level from current GDP growth or unemployment level. The three measures differ in the accepted range for the answer 'same' (0.5, 1, or 1.5 standard deviation). A binary variable indicating an inaccurate prediction serves as the outcome variable in linear probability models, including the same covariates as before. The results in Table 2 reveal that men are between 1.9 to 5.0 percentage points more likely to make forecast errors about the future economic situation, and 1.3 to 2.0 percentage points more likely to make forecast errors about future unemployment. 
Information and gender convergence
We plot the average beliefs of men and women over time in Figure 3 , including series for the unemployment rate and GDP growth. The gender belief series occasionally converge when beliefs about the future state of the economy are at their lowest, and rightfully so: the level of optimism moves in the opposite direction to the unemployment rate and follows the GDP growth trend more closely. 3 Overall, it seems that during sharp economic downturns, the gender difference in optimism disappears. We argue that this gender convergence can be explained, at least in part, by information and 3 Beliefs about the future state of the economy appear to diverge around the time of the bursting of the dot-com bubble, which affected specific industries. In addition, the series diverge after 2015.
the way it is processed. It is a well-known phenomenon in psychology that bad information has a greater impact on an individual than good information (Baumeister et al. 2001) : for example, the distress of losing a certain amount of money is greater than the happiness associated with gaining the same amount Kahneman 1981, 1991) . Furthermore, while Madsen (1994) and Johnson and Fowler (2011) suggest that optimism bias should increase in situations of uncertainty when information is scarce, Zullow (1991) finds that pessimistic rumination in songs and newsmagazines predict economic recession via decreased consumer optimism.
Relatedly, Sweeny, Carroll, and Shepperd (2006) find that individuals shelve their optimism when they are exposed to information that indicates that their expectations are inaccurate or when an undesired outcome seems possible. Similarly, Carroll, Sweeny, and Shepperd (2006) suggest that people are more likely to change their predictions for outcomes that were difficult to control and could have severe negative consequences. Based on this, we would expect optimism to be forsaken in the wake of an economic crisis.
Previous research has shown that men are more confident than women only when information is absent or ambiguous, but that the confidence difference disappears when information is unambiguous and available (Lenney 1977; Barber and Odean 2001) . If we assume that the amount of information available is proportional to the accuracy of an individual's prediction of the future economy, we can illustrate the link between information and beliefs about the future using Figure 4 . Here, we let ε denote the measurement error in a prediction of the future, and the spread of ε is determined by the amount of information about the economy that individuals receive. For a given density function 1 (ε) with variance 1 2 , we have that an information increase introduces a mean-preserving spread of the distribution so that 2 (ε) is the new density function with variance 2 2 , and 2 2 < 1 2 . Hence, predictions are more accurate when information is abundant and ε is more centered around the mean. To investigate whether the amount of information affects gender differences in beliefs and explains their convergence, we need a measure of information. We counted the number of articles in all printed newspapers in Sweden that included the phrase 'Swedish economy'
('Sveriges ekonomi') using the online media research service 'Mediearkivet' (Retriever 2019). Note: The series refer to the number of articles each month in all printed newspapers in Sweden that included the phrase 'Swedish economy' ('Sveriges ekonomi') using the online media research service 'Mediearkivet' (Retriever 2019) , from January 1996 to December 2018 (276 months).
In Figure 6 , we plot the difference in beliefs between men and women over time. A positive value indicates that the monthly mean for men is above that of women, while a negative value indicates the opposite relationship. A value close to zero indicates that beliefs have converged.
As can be seen, only rarely does the value go below zero. We subtract the monthly mean of the beliefs of women from the monthly mean of the beliefs of men and used this gender difference as the outcome variable in OLS regressions, including all previous covariates and the information measure (number of newspaper articles) scaled by 100. 4 In Models II-IV in Table 3 , we also take the Great Recession into account by including a dummy taking the value one for the recession's duration. Since there is no official dating of the Great Recession in Sweden, we present three alternatives for which we set the end point to the first, second and third quarter of 2009. Note: Coefficients from OLS regressions. The dependent variable is a measure of difference in beliefs about the future economy and unemployment, and refers to the monthly difference between men and women. We subtract the monthly mean of women's beliefs about unemployment or the economic situation in Sweden in 12 months compared to today from the monthly mean of men's beliefs about unemployment or the economic situation in Sweden in 12 months compared to today. The variable Information refers to the number of articles (in hundreds) about the Swedish economy. All estimations include additional covariates listed in Table A2 . Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
The estimated coefficients in Table 3 indicate that the amount of information reduces the distance between men's and women's beliefs about the future. One hundred additional articles on the 'Swedish economy' is associated with a decrease in the mean gender difference in beliefs about the future economy by between 0.05 and 0.07 (40-56 percent of the mean gender difference) and a decrease in the mean gender difference in beliefs about future unemployment by between 0.01 and 0.04 (10-40 percent of the mean gender difference).
Interestingly, the Great Recession is associated with a decrease in gender differences both as regards beliefs about unemployment and beliefs about the economy. As a robustness check we also divide the sample into a pre-crisis period and a post-crisis period and the negative association between information and gender differences holds (see Table A8 in the Appendix).
We have, in this section, proposed a relationship between information and beliefs about the future. It is, however, not obvious that the observed convergence in gender beliefs is a result of increased information. Both information and beliefs likely respond to economic indicators such as unemployment and productivity growth. Further studies are needed to consolidate these findings.
Conclusions
This paper examined gender differences in optimism about the economy. Optimism is important for investment behavior, and may also explain herd behavior that encourages large economic fluctuations. We defined and measured optimism in a manner that avoided confounding individuals' economic situation with their perception of the future, and furthermore made it possible to compare beliefs about the future to real-world outcomes. In line with previous research, we found that men were more optimistic than women, but they were also more likely to be wrong in their beliefs about the future economic situation. In addition, we found evidence supporting the idea that gender beliefs converge with an increase in the amount of available information on the economy.
Our study highlights the importance of measuring optimism correctly. The optimism discussed in the previous literature generally measures perceptions related to the individual's own situation. Our data reveals that more than half of the survey respondents differ in their perception of their own future economic condition compared to their perception of the future Swedish economy.
In contrast to the previous literature, therefore, we measure optimism as beliefs about a general outcome, while we are also able to control for the individual's perception of his/her own situation. This makes our measure reflect a more distinct idea of optimism, which is clearly separate from concepts such as over-confidence or self-efficacy (Bandura 1997 ). Although we find robust evidence of an association between information and gender convergence in optimism, both information and beliefs likely respond to economic indicators such as unemployment and productivity growth.
The definition and measurement of optimism proposed here, could, we believe, serve as a valuable foundation for future studies, which are needed to consolidate the relationship between optimism, information and gender. Such studies could be based on rigorous experimental design or combine survey data with administrative sources providing an even richer set of background variables. Future research in this vain could also further examine the relationship between optimism and other variables of interest, such as income, education and occupational choice. Percent of total number of observations 48.6 51.4 Note: Cell entries for variables refer to means. The total number of observations is 309,344. Income is measured in thousands of Swedish krona (SEK). SEK 1000 is approximately USD 107, using the exchange rate on February 21, 2019. Data on occupations are not available for 2002, and the years for which occupations are available have a total of 132,322 observations for women and 137,189 observations for men. Note: Odds ratios from multinomial logistic regressions. The excluded baseline category is the answer "same". All covariates are included in all estimations (see Table 1 , as well as Table A2 ). The dependent variable is belief about the unemployment rate in Sweden in 12 months compared to today, and belief about the economic situation in Sweden in 12 months compared to today. In both cases, the dependent variable is ordered from 1 (much worse/large increase) to 5 (much better/large decrease Note: Odds ratios from ordered logistic regressions. In columns (I)-(III), the dependent variable is belief about the economic situation in Sweden in 12 months from now compared to today, whereas in (IV)-(VI) it is belief about the unemployment rate in Sweden in 12 months from now compared to today. In both cases, the dependent variable is ordered from 1 (much worse/large increase) to 5 (much better/large decrease). Inflation error is a variable that measures how correct respondents are about the current rate of inflation. It is defined as the respondent's absolute deviation from actual inflation rate. All estimations include year-month fixed effects. Robust standard errors clustered by months in parentheses. *** p<0.01, ** p<0.05, * p<0.1 Note: Coefficients from OLS regressions. In columns (I)-(III), the dependent variable is belief about the unemployment rate in Sweden 12 in months compared to today, whereas in (IV)-(VI) it is belief about the economic situation in Sweden in 12 in months compared to today. In both cases, the dependent variable is ordered from 1 (much worse) to 5 (much better). All estimations include year-month fixed effects. Additional covariates are the same as in Table 1 and are listed in Table A2 . Robust standard errors clustered by months in parentheses. *** p<0.01, ** p<0.05, * p<0.1 Note: Coefficients from OLS regressions. Dependent variable is the absolute deviation, in percentage points, of the respondent's belief about current inflation from that of actual inflation rate. Columns (III) and (IV) restrict the sample to individuals whose beliefs are within a 2 percentage point range of actual inflation. All estimations include year-month fixed effects. Additional covariates are the same as in Table 1 and are listed in Table A2 . Robust standard errors clustered by months in parentheses. *** p<0.01, ** p<0.05, * p<0.1 Newspaper articles refer to the monthly number of printed newspaper articles that included the phrase 'Swedish economy' ('Sveriges ekonomi'). Difference in beliefs about the future economy and unemployment refers to the monthly difference between men and women. We subtract women's beliefs about unemployment or the economic situation in 12 months compared to today from men's beliefs. A positive value indicates that the mean for men is above that of women. Note: Coefficients from OLS regressions. The dependent variable is a measure of difference in beliefs about the future economy and unemployment, and refers to the monthly difference between men and women. We subtract the monthly mean of women's beliefs about unemployment or the economic situation in Sweden in 12 months compared to today from the monthly mean of men's beliefs about unemployment or the economic situation in Sweden in 12 months compared to today. The variable Information refers to the number of articles (in hundreds) about the Swedish economy. All estimations include additional covariates listed in Table A2 . Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 Table 1 . On the left, the outcome variable is beliefs about future unemployment in 12 months compared to today. On the right, the outcome variable is beliefs about the future economic situation in 12 months compared to today. All covariates are held constant at their means. Vertical lines refer to a 95% confidence interval. Number of observations are 245,447.
